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(54) Connection between a wheel hub bearing unit and bralce rotor 



(57) In a vehicle wheel hub bearing unit and brake 
arrangement the bearing forms a rotating radial flange 
(11) adapted for securing to a radial flange (12) of a 
brake member and rotate fixedly therewith. The brake 
member flange (12) is located substantially in the same 
radial plane of the bearing flange (11) and secured 
directly to the peripheral portion thereof. A form or 
splined connection (13, 14) couples said flanges (11, 



12) in non-rotatabie manner. The hub bearing flange 
(11) has a shoulder means (15. 135) radially protruding 
from the axially inner side thereof so as to provide an 
axially inner abutment for the brake mant^er flange (12). 
The brake member flange (12) is axially restrained from 
axial outward nrxytion by the wheel rim (16, 21). 
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Description 

The present invention relates to the connection of 
the brake to a vehicle wheel hub or hub beanng unit. 

It is known that the part of the bearing of a vehicle s 
wheel hub must be fixedly connected to the disc or drum 
brake member so as to transn^ the braking torque form 
the brake to ttie wheel. 

With most known solutions, the wheel is being used 
to clamp the brake rotor against the hub or hdb bearing 
flange. TTie wheel rim, the t)rake member flange and the 
bearing flange are axially overlapping so as to interpose 
the brake member flange between the wheel and the 
bearing flange. These three bodies are Jointed by 
screwing the wheel bolts with the prescribed tiglitening 
torque. 

TinhtAnirin nf thft hnltS ri^tal COmprp«sJnri of 

the central portion of the wheel rim on the brake flange 
and of the latter on the bearing flange. This coupling 
arrangement has a drawt>ack in that owing to geometri- 
cal defects such a s planarity errors of the central part of 
the wheel rim, tightening of the boHs causes defbrma- 
tion of the braking surface and the bearing races. 

A further drawback occurring is due to radial cen- 
tring clearance of the brake/bearing coupling. Planarity 
errors of the relevant flanges concur in deforming the 
braking sur^e on tightening sakJ boKs. 

With other presentiy known solutions, the connec- 
tion is such to allow to replace the brake rotor by using 
snap rings or threaded connections. Other solutions, 
such as that disclosed in WO 93/24761 . make use of a 
shaping connection between the brake disc and a por- 
tion of a wheel carrier coaxial to the bearing, whilst still 
other solutions provide for permanent connection for the 
torque transmittal. 

At present, there is an increasing demand in the 
automotive industry to decrease component and sys- 
tem weight whilst increasing car performance and 
reducing fuel consumption. This also applies to the 
braking system where the demand in terms of running 
accuracy of the brake rotor and sensitivity to distortions 
under operating conditions are constantiy increasing. 
Very important in this respect is not only the distortion of 
the brake rotor in an assembled condition, when the 
wheel is mounted and the wheel bolts are tightened to 
the nominal torque as cited, but also the distortion of the 
braking surface under high temperature conditions. 

It is a main object of the present invention to provide 
an improved connection of the brake to the bearing hub 
flange. 

It a specific object of the present invention to pro- 
vide a serviceable system that allows to change the 
brake rotor (specifically the brake disc) easily during 
service, since during the life of the car tiie brake disc Is 
litely to be changed for wear reasons. 

It is anotiier object of tiiis invention to provide an 
improved connection allowing to reduce the weight of 
the system. 



A further object of the present invention is to pro- 
vide an improved connection between the bearing and 
the brake member wherein tightening of the wheel tx>lts 
does not adversely affect the bearing races and tiie 
braking surface. 

A stin further object of the invention is to reduce 
consideratdy brake rotor distortion owing to high tem- 
perature. 

It is another object of the present invention to pro- 
vide a coupling arrangement between the brake mem- 
ber and the bearing having a reduced axial txjik. 

A further object of the present invention is to pro- 
vide a coupling arrangement which, although reducing 
overall axial bulk as compared to prior art allows to 
nnount a bearing flange which is thicker and, conse- 
quentiy, less Ekely to undergo deformation caused by 
the COl^lirn tO nnn-nlanar rim. 

In accordance with one aspect of the Invention as 
claimed, these objects are accomplished by the provi- 
sion of a vehicle wheel hub bearing unit and brake 
arrangement, of the type in which the bearing forms a 
rotating radial flange adapted for securing to a radial 
flange of a brake member and rotate fboadfy therewith, 
characterised in that said brake member flange is 
located sut>stantially in the same radial plane of said 
bearing hub unit flange, said brake menriber flange 
being secured directly to the peripheral portion of said 
bearing hub unit flange; a form connection coipling sakj 
flanges in non-rotatable manner: said hii^ bearing 
flange having a shoulder means radially protruding from 
the axially inner skie thereof so as to provkle an axially 
inner abutment for sakJ brake member flange. The 
brake meni^er flange is axially restrained from axial out- 
ward motion tjy the wheel rim. 

According to another aspect of the invention, the 
brake member flange is axially restrained from axial out- 
ward motion by punchings performed on eittier of s£ud 
flanges so as to retain said brake member flange 
against said shoulder means. 

According to further aspect of the invention, tiie 
brake ment>er flange is axially restrained from axial out- 
ward motion by elasfically flexible means fitted to said 
brake member flange, sakf elastically flexible means 
being the adapted to snap fit into a recess means 
ok>tained in the bearing hub flange proximate to the axi- 
ally outer skie thereof, so as to retain said brake mem- 
ber flange against said shouMer means . 

In order tiiat the present invention may be well 
understood there will now be described a few preferred 
emtxxfiments thereof, given by way of exsunple, refer- 
ence being made to the accompanying drawings, in 
whrch like elements have like numerals through out the 
several views, and in which: 

FIGS. 1A. IB and 2 are partial axial cross-sectk>nal 
views illustrating a first embodi- 
ment of the arrangement of ti^'is 
invention, applied to different 
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kinds of brakes ami wheels; 
FIG. 3 is a partial and schematical front 

view according to arrow A of FIQ. 

2; 

FIGS. 4 and 5 are a partial axial cross-sectional s 
view and a front view, respec- 
tively of a second embodiment: 

FIG. 6 is a partial axial cross-sectional 

view of a t^rd embodiment of the 
Invention; 

FIQ. 7 is a partial axial cross-sectional 

view of a fourth embodiment; 

FIG. 8 shows a detail of FIG. 7 to an 

enlarged scale; and 

FIGS. 9, 10 arvi 11 are partial axial cross-sectional 
views illustrating a three further 
embodiments of the arrangement 
in aocofdance wiin this invenilon. 

Witii reference initially to FIGS. 1A and 1B, the 
outer race 10 of a rolling contact bearing forms a radial 
bearing flange 1 1 . The vehicle brake member may indif- 
ferentiy be of tiie drum type (FIGS. 1 A, 1B) or disc type 
(FIG. 2), and forms a brake flange 12. 

Accorcfing to the present invention, bearing or hub 
flange 1 1 is peripherally secured to the brake mender 
flange 12 substantially in tiie same radial plane. The 
braking torque is transmitted from the brake member to 
the hdb by a form connection, preferably a splined con- 
nection (FIG. 3) comprised of corresponding axial 
splines 1 3, 1 4 obtained in the outer and inner diameters 
of flanges 11.12, respectively. 

The bearing flange 1 1 forms a shoulder 15 radially 
protruding from tiie axially inner side of tiie flange. I.e. 
on the inside of the vehicle. Shoulder 15 provides an 
axially inner abutmerYt means against which the brake 
member can be pushed axially from the outside. 

The brake member is then damped axially against 
the shoulder 1 5 by fitting the wheel 16 (from the outside) 
and fixing it in removable manner to the bearing or hub 
flange 11 t>y fastening means such as conventional 
bolts 17 inserted in corresponding openings 18 
obtained in flange 1 1 . The wheel 16 urges axially at 21 
against the axially outer, radial surface 19 of brake 
memt>er flange 1 2. FIGS. 1 A and 1 B show two different 
kinds of conventional wheels 1 6a, 1 6b to which the prin- 
ciples of this invention apply. 

Splines 13, 14 can eitiier be disposed continuously 
over the whole circumferences of flanges 11, 12, or dis- 
cretely only on parts thereof. The splines can either be 
rolled, formed broached or even machined on the bear- 
ing or hi^ flange and can be oriented according to dif- 
fererrt angles. 

In a variant emtxxjiment (not shown), the splines 
can be replaced by an equivalent form coupling 
arrangement, such as that of providing corresponding 
axial curved recesses in the peripheral portions of boXh 
flanges 11,12, thereby determining apertures in which 



pins or other removable rigid elements (not shown) can 
t>e inserted so as to lock the two flanges ctrcumferen- 
tiaily and ertsure torque transmittal. 

FIGS. 4 and 5 show another variant embodiment in 
which the splined connection 13, 14 providing torque 
transmittal is (d>tained in the radially protruding shoulder 
1 5 and the axially inner radial surface of the brake mem- 
t>er flange 12, respectively. 

Still referring to FIGS. 1 and 4, the arrangement of 
this invention is preferat^ly such that the axially outer, 
radial surface 19 of brake ment>er flange 12 is slightty 
offset and protrudes axially from ttie outer side 20 of 
hit> flange 1 1. In this w^. the outer surface 19 of brake 
f^ge 12 can touch the wheel 16at21 arvJsoclampthe 
t}rake member axiaOy and eff icioitiy upon tightening the 
wheel fastening tx>lts 17. 

Referring to FIG. 6, there is illustrated a further 

ttfysjuCniViefit in VinliOu the t^oive fiange 12 iS thirineT iH 

comparison with that of the previously discussed forms. 
In this further variant, an annular yieldable spacing 
insert 22. preferably resiliently yieldable (e.g. made of 
spring steel), is interposed axially between the wheel at 
21 and the outer side 20 of brake flange 12 so as to 
ensure effective clamping action by the wheel when the 
bolts 1 7 are tightened. The axial dimension of insert 22 
is appropriately chosen as to ensure axial thrust of the 
wheel to be transmitted to the brake and clamp it upon 
tightening of tiie bolts 17. In a prefenred emtxxiiment. 
the axially outer surface 23 of insert 22 will be sl^htiy 
offset and axially protruding from the outer side surface 
20 of the bearing flange 1 1 to damp the brake member 
effidentiy. 

With reference to FIGS. 7 and 8. in a further 
embodiment of the present invention the wheel 1 6 does 
not provide the damping action of the brake member, as 
discussed heretofore. In tiiis furtiier variant a separate 
resiiierrtty yieldable insert 24 of annular shape is fixed to 
the axially outer r^jial surface 19 of brake member 
flange 12 by pir^ 33 (or, alternatively, by other suitatjie 
fastening means). Insert 24 is provided with one or 
nK>re flexible appendixes 25 adapted to snap fit into a 
corresponding drcumferential groove 26 otstained in the 
bearing or hiiD flange 1 1 proximate to the axially outer 
side thereof. VSTith tiiis arrangement the brake member 
having insert 24 already fitted can be easOy mounted on 
the hub flange by simply pressing the brake member 
from the outside in the axial direction against the inner 
shoulder 15. Insert 24 acts as a stopping member which 
cooperates with groove 26 in preventing the txake from 
moving outwardly. 

Referring now to FIG. 9. there is illusta^ted anotiier 
variant form of this invention wherein a conical splined 
coupling 135, 145 is provided at the fadng peripheral 
parts of flanges 11 and 12. In this anrangement the 
splines lie on an axial conical surface converging 
towards the outside of the vehide. There is no need, in 
this particular embodiment to provide the distinct radi- 
ally protruding rim 15 of tiie previously discussed vari- 
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ants, as in this case the conical inclined splines 135 of 
the bearing flange 11 act as an inner shoulder stoppng 
Inward axia! niovement of the brake. As already dis- 
cussed with reference to FIG. 6. also in the embodiment 
of FIG. 9 an annular resilientty yieldak)le ^>acing insert 5 
22 is preferably interposed axtally between the wheel at 
21 and the outer side 19 of brake flange 12 so as to 
push the brake Inwards and ensure proper clamping 
action by the wheel when the wheel fastening bolts 17 
are tightened. 10 

A further embodiment of the present invention is 
shown in RG. 10 where the wheel rim is not used to 
stop the brake axially Here again, the bearing or hub 
flange 1 1 is penpheially secured to the brake mentk>er 
flange 12 sufc»starrtialiy in the same radia! plane. The 75 
braking torque is transmitted from the brake member to 
the hub via a splined connection 13, 14: bearing flange 
1 1 forms a shoulder 15 radially protruding from the axi> 
ally inner side of the flange, said shoulder acting as an 
axially inner abutment means against which the brake 20 
memt>er can be pushed axially from the outskie. 

Before mounting the wheel 16, axial locking of the 
brake member 1 2 Is accomplished by randomly punch- 
ing points 27 of the axially outer front face 20 of hub 
flange 1 1 close to its peripheral edge. Such a punching 25 
operation defwms peripheral portions 28 of the hub 
flange, thereby preventing axial displacement of the 
brake relative to the bearing. To this end. a segmental 
punch may be used. 

As apparent from FIG. 1 1 , punching operation may 30 
indifferently be carried out on the brake or the bearing 
flange. In the still further embodiment of FIG. 1 1 , punch- 
ing is performed on the axially inner face 29 of the brake 
flange 12 dose to its peripheral edge. Punching at 27 
deforms peripheral portions 28 of the brake flange 12, 35 
stifl preventing axial displacement of the brake relative 
to the bearing. 

The pinching operation may Indifferently be carried 
out on the axially inner or outer sides of the hub bearing 
and brake member flanges, attaining sut>stantlally the 40 
same operational advantages. The brake memt>er can 
be forcefully removed from the hub'bearing flange and 
fKed thereto again by performing new punchlngs at cfif- 
ferent locations angularly offset from the original ones. 

It will be appreciated that the wheel is directly cou- 4S 
pled to the bearing flange without interfering with the 
brake member. As both the bearing flange and the 
brake flange lie in 8ut>stantially the same radial plane 
instead of being flanked, the bearing flange may be 
thicker and more rigid as compared to prior art solu- so 
tions, overall bulk being equal. Hence, deformation of 
the braking surfaces due to coupling to a non-perfectly 
planar rim are minimised. Those skilled In the art will 
also appreciate that the present invention is particularly 
well suited for application with flanged t^earings of the II 55 
and 111 generation. As compared to known solutions, the 
brake is coupled to the bearing flange on a smaller sur- 
face. This provision reduces the amount of heat being 



26A2 6 

transmitted from the brake to the bearing. 

Rnally. the solution of the present invention is also 
cost effective in that the brake flange can be considera- 
bly smaller in comparison with prior art wherek>y weight 
reduction is aUso achieved. 

While specific embodiments of the invention have 
been disclosed, it s to be understood that such disclo- 
sure has been merely for the purpose of iQustration and 
that the invention is not to be limited in any manner 
tiiereby. Various modifications will be apparent to ttose 
skilled in the art In view of the foregoing examples. Par- 
ticulariy. those parts having the purpose of mutually 
restraining tiie bearing hub flange to the brake member 
flange may be provkled in other equivalent ways. 

Claims 

1. A vehicle wheel hib i>earing unit and brake 
arrangement of the type in which the bearing forms 
a rotating radial flange (1 1) adapted for securing to 
a radial flange (12) of a brake member and rotate 
fixedly therewith, 

characterised in that 

a) said brake member flange (12) is located 
substantially in the same radial plane of said 
bearing hub unit flange (11): 

b) saki brake member flange (12) is secured 
directly to the peripheral portion of sakJ bearing 
hub unit flange (11); 

c) a form connection (13, 14) couples said 
flanges (11. 12) in non-rotataWe manner; 

d) said hub bearing flange (11) htas a shoukier 
means (15, 135) radially protruding from the 
axially inner side thereof so as to provkie an 
axially inner abutment for sakl txake member 
flange (12); 

e) sakl brate menrtber flange (12) Is axially 
restrained from axial outward motion by the 
wheel rim (16, 21). 

2. An arrangement as claimed in claim 1, 
characterised in that the axially outer, radial surface 
(1 9) of said brake member flange ( 1 2) is axially pro- 
truding from the outer side (20) of said hub bearing 
flange (11) when ttie brake member flange (12) 
abuts against saki shoukier means (15, 135). 

3. An anrangement as claimed in daim 1 , 
characterised In that an annular yieldable spacing 
insert (22) is axiedly interposed between the wheel 
(1 6. 21) and tiie axially outer side (20) of the brake 
flange (12). 

4. An arrangement as claimed in daim 3. 
character'sed in that said annular spacing insert 
(22) is resilientiy yieklable. 



7 EP0 860 626A2 S 

5. An arrangement as claimed in claim 3. 
characterised in that said insert (22) has an axiall/ 
outer surface (23) axiatiy protruding from the axially 
outer side surface (20) of the bearing flange (11) 
when the brake member flange (12) abuts agair^ 5 
said shoulder means (15, 135). 

6. An arrangement as claimed in claim 1. 
characterised in that said form connection is an 
axial form connection. 10 

7. An arrangement as claimed in claim 6, 
characterised in that said axial form connection Is a 

. splined connection. 

IS 

8. An arrangement as claimed in daim 1 . 
characterised in that said form connection \s a 
mriiai gpit^a^ connsctJOT^. 

9. An arrangement as claimed in claim 8, 20 
characterised in that said radial splined connection 

is obtained in said radially protruding shoulder 
means (15). 

10. An arrangement as claimed in daim 1, character- 2S 
ised in that said form connection is a conical splined 
connection, the splines being disposed on an axial 
conical surfaces converging towards the outside of 
the vehide. 

30 

11. An arrangement as daimed in daim 10, character- 
ised in that the radially inner spline of said conical 
splined connection forms said shoulder means 
(135). 

35 

12. An arrangement as claimed in claim 1 , modified in 
that feature e) is replaced by feature 

f) said brake member flange (12) is axially 
restrained from axial outward motion t>y punch- 40 
ings performed on either of said flanges (11, 

12) so as to retain said brake member flange 
(1 2) against said shoulder means (1 5). 

13. An arrangement as claimed in daim 1, modified in 4s 
that feature e) is replaced by feature 

g) said brake menrit>er flange (12) is axially 
restrained from axial outward motion by elasti- 
cally flexUDle means (24, 25) fitted to saki brake so 
mender flange (12), said elastically flexit)le 
means (24. 25) being the adapted to snap fit 
into a recess means (26) obtained in the bear- 
ing hub flange (11) proximate to the axiatiy 
outer side thereof, so as to retain sakj brake ss 
member flange (12) against said shoulder 
means (15). 
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(54) Connection between a wheel hub bearing unit and bralce rotor 



(57) In a vehicle wheel hub bearing unit and brake 
arrangement the bearing forms a rotating radial flange 
(11) adapted for securing to a radial flange (12) of a 
brake mender and rotate fixedly therevvith. The brake 
member flange (12) is located substantially in the same 
radial plane of the bearing flange (11) and secured 
directiy to the peripheral F>ortion thereof. A form or 
splined connection (13. 14) couples said flanges (11. 



12) in non-rotatable manner. The hii> bearing flange 
(11) has a shoulder means (15, 135) radially protruding 
from the axially inner side thereof so as to provide an 
axially inner akxjtment for the brake memt^r flange (1 2). 
The brake member flange (12) is axially restrained from 
axial outward motion by the wheel rim (16, 21). 
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